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General Instructions :
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@)
(ii)

(111)

(iv)

(v)

All questions are compulsory.

The question paper consists of 29 questions divided into three
sections A, B and C. Section A comprises of 10 questions of one
mark each, Section B comprises of 12 questions of four marks
each and Section C comprises of 7 questions of six marks each.

All questions in Section A are to be answered in one word, one
sentence or as per the exact requirement of the question.

There is no overall choice. However, internal choice has been
provided in 4 questions of four marks each and 2 questions of six
marks each. You have to attempt only one of the alternatives in all
such questions. ‘

Use of calculators is not permitted.
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Qe A
SECTION A

To7 &I 1§ 10 % J9F J97 1 3% 7 8 |
Question numbers 1 to 10 carry 1 mark each.

faamert GfiFar * : Rx R > R, a*b=2a+b g{ IRAMT 8 1. (2 % 3) * 4 Jd

T |

The binary operation * : R x R — R is defined as a * b = 2a + b.
Find (2 * 3) * 4.

tan1V/3 — sec(- 2) F TS 7F Fq FC |

Find the principal value of tan'V/3 — sec (- 2).

ﬁ'ﬂﬁﬁ?ﬁﬂﬁﬁﬂ@x+y?ﬂ‘?ﬁwmi

AL e

Find the value of x + y from the following equation :

o A e

3 .4
o R s B
afc AT=|-1 2| @@ B-= g, @ AT _ BT 3@ #ifvw |
j RS U
0. .1
R
£ T R |
¥ AT = |1 9 and B = . then find AT — BT
1 ‘2 '3 .
| i |

3 RO
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5.

90

10.

T A, 3 x 3 F TH T e 2| | 2A| F UH faf@w, sw|A|=47 |

Let A be a square matrix of order 3 x 3. Write the value of | 2A |,
where |A| = 4.

WWW
2
J 4 sh = iix

Evaluate :

2
J‘\f4—X2 dx
0

ﬁmw%ﬁj e‘(tanx + 1) secx dx = e*f(x) + ¢ & |
N T flx) FfET S ST @ TgE W@

Given j e*(tan x + 1) sec x dx = &* f(x) + c.

Write f(x) satisfying the above.

M B S K
(ixj).k+1i.j =99 faf@e |

¥ A J'.\ A A A
Write the value of (i x j) . k + 1 . ]

g A%,WWWA(ZDWWWB(—&?J?,%%ﬁwm
Id FfST |

Find the scalar components of the vector AB w1th initial point A(2, 1) and
terminal point B(- 5, 7).

-%%ﬁw3x—4y+122=3ﬁ@ﬂmfﬁﬁq|

~ Find the distance of the plane 3x — 4y + 12z = 3 from the origin.
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13.

65/1

Tv7 GEIT 11 T 22 7% JAF J97 4 37% F & |
Question numbers 11 to 22 carry 4 marks each.

@ue d

SECTION B

f= = fag #ifsT
o =} -1 3] 6
cos|sin- — + cot”T — | = ——
[ 5 2 5413
Prove the following :
e | 3 . 3] 6
cos|sin - — + cot T — | = ——
( 2 5413

R & TOTEA F AT H ST fF

b+ec
b

c

Using properties of determinants, show that

b+c
b

c

a

c+a

c

a

c+a

c

a
b

a+b

a
b

a+b

= 4 abc

= 4 abc

st i f: N —» N, s 79 g0 %eq 2,
x+1, zlﬁ{xf:q'ﬂq%

: x—1, 3C x &
THE TAT EBEF oA © |

fix) =

HYT

fgamerd w@fhasil * :Rx R>R@Mo0:RxR—-> R, a*b = |
aob=a, &f a,b e R& fau, gm wRufvg &, ® fa=r
“ FHEEET § T e9d 96 7, ‘O WRed § W sEad

PiE.O.
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14.

Show that f: N — N, given by
x+1, if x is odd
fix) =

x—-1, if x is even

is both one-one and onto.
OR

Consider the binary operations # : R x R > Rando:R xR > R
defined as a*b = |a — b| and aob = a for all a, b € R. Show that

6,7 £

¥ is commutative but not associative, ‘0’ is associative but not
commutative.

X

qﬁ X = 1fasin_lt’ y = 1.'a:::os"li; %, T‘h E{?ﬁ%‘@ & j_y = _.X__
X
HYdar

: tan'l{”lﬂtz_l]ﬂxaiqﬁ?ﬂﬂw#ﬁql

15.

65/1

X
[ a1 [ -1 :
I x=NaThar, 5 = Y¥a™ ', ghow that 3-3; ==%
X
OR
[ 2
Differentiate tan™' [i—l} with respect to x.
X
I x=a(cost+tsint) 97 y=a(sint—tcost), 0<t< % g
d’x  d%y d?y
—, —2 9 —= Y %Y |
dt? ae dx2
If x=a(ost+tsint) and y=a(sint—tcgst),0<t< %,
2 2 2
find i—;—, sz— and d_);
dt dt dx
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T 5. ot A G & WR g R | @ w1 AN oW R, gl & ewfew,
AR ¥ R 2 FH/A. F R F G e 2 | UK W TS AR R R A W
W R O kA W daR g 4H oW R ?

A ladder 5 m long is leaning against a wall. The bottom of the
ladder is pulled along the ground, away from the wall, at the rate of
2 cm/s. How fast is its height on the wall decreasing when the foot
of the ladder is 4 m away from the wall ?

A F1d ST :
2
J.|x3—xidx
=

FAgar
A Jd ST

mn

X sin X
| oo, o
1+cos“x

Evaluate :
2
J ’x3 - x| dx
21

OR

Evaluate :

|

xsin x
J R e dx
1+cos“x

fgda wqafer & T8 g & Fa & Ewd HH’]WUi@Tﬁ&ﬁﬁQGﬁﬁi‘wﬁmﬁﬁ
oy A §

HAYAr
HTHA THEHT x(xz—l)%zl w fafye s 7 ST o9 x=2 B, @
y=0%l

7 P.T.O.
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19.

20.

21.

22.
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Form the differential equation of the family of circles in the second
quadrant and touching the coordinate axes.

| OR
Find the particular solution of the differential equation
x(x2—1)d—y=1; y =0 when x = 2.

dx

frefafad sasa s & gd FINT
(1 +x2)dy+2xydx=cotxdx; x#0
Solve the following differential equation :
(1+x2)dy+2xydx=cotxdx; x#0

—.s

A A A —p A
U A =i +4] +2k, b =8i <27 +7k M e 05— il g
— :
TE R p FAFT S 2 a b MR AT a p . ¢ =182 |
P

_>

e L AN A A A A
Let a =1 +4j +2k, b =3i -2j + 7k and = 21— jit 4Kk,

: - ; : : - .
Find a vector p which is perpendicular to both a and b and
- -

ol =18,

39 fag & fcens g0 T Ser fogait A3, 4, 1) @1 B(5, 1, 6) & fiem areft
W@ XY-dd & Fe 7 |

Find the coordinates of the point where the line through the points
A(3, 4, 1) and B(5, 1, 6) crosses the XY-plane.

e & 52 TNl W TH FeA-Aid el T T A ¥ & qa S (far wfaeemger
F) e 91§ 1 AT T F U S SN & WEF a9 TSR0 Jd i |
Two cards are drawn simultaneously (without replacement) from a

well-shuffled pack of 52 cards. Find the mean and variance of the
number of red cards.
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SECTION C

JV9 TE 23 T 29 TF TAF 97 6 HF FE |
Question numbers 23 to 29 carry 6 marks each.

23. ST F AN w&, Fefafad gfe fem & g S
2x +3y+3z2=5, x-2y+z=-4, 3x-y—-2z=3
Using matrices, solve the following system of equations :
2x +3y+382=5 x-2y+2=-4, 3x-y—-2z=38

24. g FINT f& & R U 3% & =00 Teq9 a5 IO &F%d al de-gaid oo
S e, wig F B S oomed A ® 1
| e

T M 2 o 3E e O TE ™ F ¥ IW I G T I TS MR

3
TR &, S wl%lwﬁs‘qﬁﬁa@wﬁwmﬁq;—ﬁmmﬁ%l

Prove that the radius of the right circular cylinder of greatest curved
surface area which can be inscribed in a given cone is half of that of
the cone.

OR

An open box with a square base is to be made out of a given

quantity of cardboard of area c® square units. Show that the
3
maximum volume of the box is o cubic units.
63

25. HF I HIWT :
stm x
V1 x2
WWW:

J‘ x2 +1
dx
(x — D2 (x + 3)

65/1 | 9 - P.T.O.
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27.

28.
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Evaluate :

Evaluate :

J‘ x“+1
% dx
-1 E+3

(% y):x2+y2<4, x+y=>2] 3K YT &7 F &I G HI9C |

-Find the area of the region {(x PNe ey <4 2 F y 232}

e D e

a;rnmmﬁq?[&ww wwmmwmwwa?rﬁmshstr%@aﬂaﬁmﬁg
FA 2 |

x—1=y—2=z—3 il x-1=y—2:z—3 o
-3 -2k 2 k 1 5 :
perpendicular, find the value of k and hence find the equation of

plane containing these lines.

If the lines

UAT UF AgH U U 3BTl 2 | A 3§ 5 A 6 G W gt 2, d ¥
T fgae F A 91 ool € R fudl W §em AR s g 1 3k W 1, 2, 3
T 4 H G TG B 8, 9 98 TH GHF H TH GK IDEC 2 IR T AR
w2 ST T o T W g | AR ¥ S U fu@ W @ g, @ 3uk
SN 3V T U W 1, 2, 3T 4 T B & WGhdT ¥ 2 2

Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin
3 times and notes the number of heads. If she gets 1, 2, 3 or 4 she
tosses a coin once and notes whether a head or tail is obtained. If
she obtained exactly one head, what is the probability that she threw
1, 2, 3 or 4 with the die ?

10
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29, T FER-fOTM & FHR F 9SG F 39 TER o =Ea 2 5 fhyor § faefe
AT TF FH-3-F 8 G R AT C & TeF FH-9-F9 10 96 & |
O I8 2 Ame faefm A fa fewm ik 1 e faef C W fewm @ sefe
asg I1 & 1 oo foqeifim A sfa fem ok 2 oo faerfim C 9fa fem 2 1 sfa
fom g I Glier §I5am ofd foomr 9 1L & @y H# T 799 & |
IET A UE EE SO T aER W% AN g e Wia e famor &

=FAdH Jod 1 SIS |

A dietician wishes to mix two types of foods in such a way that the
vitamin contents of the mixture contains at least 8 units of vitamin
A and 10 units of vitamin C. Food I contains 2 units/kg of vitamin A
and 1 unit’kg of vitamin C while Food II contains 1 unit/kg of
vitamin A and 2 units/kg of vitamin C. It costs ¥ 5 per kg to
purchase Food I and ¥ 7 per kg to purchase Food II. Determine the
minimum cost of such a mixture. Formulate the above as a LPP and
solve it graphically.
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